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DETAILED ACTION 



Response to Arguments 

1. Applicant's arguments with respect to claim 5 filed 6/13/2006 have been fully considered 
but they are not persuasive. 



2. Applicant's arguments with respect to claim 16 and newly added claims 17-19 filed on 
6/13/2006 have been considered but are moot in view of the new ground(s) of rejection. 

In re page 10, Applicants argue that JP'070 fails to disclose or suggest corresponding 
low-level voltages at the gates of the alleged read 1 17a and reset 1 16a transistors being in the 
manner set forth in claim 5. 

In response, regarding claim 5, Applicants recited the limitation "a low level voltage 
applied to a gate of said read transistor of each pixel is set to voltage lower than a low level 
voltage applied to a gate of said reset transistor thereof." Since the claim does not specifically 
define "a low level voltage", the Examiner read broadly this limitation as "a voltage." Note that 
the voltage applied to the gate of the read transistor 1 17a is OFF and the voltage applied to the 
gate of reset transistor 1 16a is ON when charge stored in detecting element is read out to the 
signal line 111. This means that a voltage applied to a gate of the read transistor 1 1 7a is set to 
voltage lower than a voltage applied to a gate of the reset transistor 1 16a, figure 10. 
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Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claim 5 is rejected under 35 U.S.C. 102(b) as being anticipated by Ihara et al. 
(JP 10-093070). 

Regarding claim 5, Ihara discloses a solid state image sensor (solid state camera, see 
Abstract, figure 10, paragraph [0008]) comprising a plurality of amplifying unit pixels arranged 
two-dimensionally on a semiconductor substrate, each of said plurality of amplifying unit pixels 
including a photoelectric conversion region (photodiode 1 15a, figure 10, paragraph [0008]) for 
subjecting incident light to photoelectric conversion; a read transistor (address transistor 1 17a, 
figure 10, paragraph [0008]) for reading signal charge obtained through the photoelectric 
conversion; a storage region (detecting element, which corresponds to floating diffusion FD, 
figure 10, paragraph [0008]) for storing said signal charge read by said read transistor; a detect 
transistor (magnification transistor 1 14a, figure 10, paragraph [0008]) for detecting said signal 
charge on the basis of application of potential of said storage region to a gate thereof; a reset 
transistor (reset transistor 1 16a, figure 10, paragraph [0008]) for resetting said signal charge 
stored in said storage region; and a drain region (drain line 1 12, figure 10, paragraph [0008]) for 
supplying a pulse voltage to said storage region through said reset transistor, 

wherein a read pulse for said read transistor of a first pixel out of said plurality of 
amplifying unit pixels and a reset pulse for said reset transistor of a second pixel adjacent to said 



Application/Control Number: 1 0/087,824 Page 4 

Art Unit: 2622 

first pixel in a column direction are supplied through a common gate line (a read pulse for 
address transistor 1 17b and a reset pulse for reset transistor 1 16a are supplied through common 
gate line 1 13a, figure 10, paragraph [0008], and see Abstract), and 

a LOW level voltage applied to a gate of said read transistor of each pixel is set to voltage 
lower than a LOW level voltage applied to a gate of said reset transistor thereof (since the claim 
does not specifically define "a low level voltage", the Examiner read broadly this limitation as "a 
voltage." Note that the voltage applied to the gate of the read transistor 1 1 7a is OFF and the 
voltage applied to the gate of reset transistor 1 16a is ON when charge stored in detecting element 
is read out to the signal line 111. This means that a voltage applied to a gate of the read 
transistor 1 17a is set to voltage lower than a voltage applied to a gate of the reset transistor 1 16a, 
figure 10). 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

6. Claim 16 is rejected under 35 U.S.C. 102(e) as being anticipated by Masuyama (US 
7,057,655). 

Regarding claim 16, Masuyama discloses a solid state image sensor (amplifying solid- 
state imaging device, figure 2) comprising a plurality of amplifying unit pixels arranged two- 
dimensionally on a semiconductor substrate, each of said plurality of amplifying unit pixels 
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including a photoelectric conversion region (photodiode 21, figures 2, 21) for subjecting incident 
light to photoelectric conversion; a read transistor (transistor TRi, figure 21, column 13, lines 32- 
44) for reading signal charge obtained through the photoelectric conversion; a storage region 
(storage node connected to capacitor 55, figure 21) for storing said signal charge read by said 
read transistor; a detect transistor (transistor 23, figures 2, 21) for detecting said signal charge on 
the basis of application of potential of said storage region to a gate thereof; a reset transistor 
(reset transistor RSi, figure 21) for resetting said signal charge stored in said storage region; and 
a drain region (VDD, figures 9, 21 ) for supplying a pulse voltage to said storage region through 
said reset transistor, 

wherein said drain regions of said plurality of amplifying unit pixels are connected to a 
single drain layer also working as a light blocking film (the power line VDD 260 is made of a 
light blocking metal film, figure 9, column 10, lines 15-41), 

wherein said single drain layer is formed above lines for connecting said storage regions 
to the gate of said detect transistors in said plurality of amplifying unit pixels and above signal 
lines for connecting to said detect transistors of said plurality of amplifying unit pixels (since 
power line VDD 260 blocks light incident on pixel 2 except photodiode 21, the power line VDD 
260 is disposed on the top of pixel 2, that means the power line VDD 260 is above line 
connected storage node to gate of transistor 23 and signal line 6, figures 9, 21, column 10, lines 
15-41). 

Regarding claim 17, Masuyama discloses wherein said detect transistors of said plurality 
of amplifying unit pixels are connected to different lines column by column (figure 2). 
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Regarding claim 19, Masuyama discloses the single drain layer works as a cell shielding 
film of an optical black part (since power line VDD 260 blocks light incident on pixel 2 except 
photodiode 21, it works as a cell shielding film of an optical black part, column 10, lines 15-41). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention^vas made. 

8. Claims 8, 10-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ihara et 
al. (JP 10-093070) in view of Gowda (US 6,1 15,066). 

Regarding claims 8, 10, Ihara et al. discloses wherein said detect transistors of said 
plurality of amplifying unit pixels are connected to different signal lines column by column 
(magnification transistors 1 14a, 1 14b, 1 14c on each column are connected to each signal line 
111, figure 10, paragraph [0008]). 

Ihara et al. fails to specifically disclose said drain regions of said plurality of amplifying 
unit pixels are connected to different drain lines row by row, and said drain line and said signal 
line are disposed to cross each other in different layers. 

However, Gowda et al. teaches a CMOS image sensor, in which the drain regions VR of 
plurality pixels 30 are connected to different drain lines 34i row by row (figures 3, 4) and drain 
line 34i column bus 15j (signal line) are disposed cross each other in different layers (figures 
3,4). Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
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invention was made to modify the device in Ihara et al. by the teaching of Gowda et al. in order 
to reduce the size of a pixel of an image sensor. This reduces the size of the image sensor. 

Regarding claim 11, Ihara et al. discloses wherein a line for connecting said storage 
region to a gate of said detect transistor is made from a first light blocking metal layer (paragraph 
[0039]). 

Regarding claim 12, Ihara et al and Gowda et al. disclose wherein a line for connecting 
said storage region to a gate of said detect transistor and said drain line are made from a first 
metal layer above said gate line, and said signal line is made from a second metal layer above 
said first metal layer (note that Ihara discloses the signal lines and the drain lines are made of 
metal in paragraph [0039], and Gowda et al. discloses the drain lines 34i and signal line 35j are 
disposed cross each other in different layers in figures 3-4). 

Regarding claim 13, Ihara et al. discloses wherein a line for connecting said storage 
region to a gate of said detect transistor and said signal line are made from a first metal layer 
above said gate line, and said drain line is made from a second metal layer above said first metal 
layer (figures 10-11). 



9. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Masuyama (US 
7,057,655) in view of Kochi (US 6,947,088). 
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Regarding claim 18, Masuyama fails to specifically disclose wherein said lines for 
connecting said storage regions to the gates of said detect transistors work as another light 
blocking film. However, Kochi teaches a solid-state image pickup element in which the FD line 
connects the storage node to the gate of transistor 2 is made of metal (column 2, lines 45-59, 
figures 1-2). Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the device in Masuyama by the teaching of Kochi in order to 
block incident light on the storage node. Doing so, the signal read out from storage node has less 
smear. 

Allowable Subject Matter 

10. Claims 1-4, 6-15 are allowed. 

The following is a statement of reasons for the indication of allowable subject matter: 
Regarding claims 1-4, 6-15, see Examiner' statement of reasons for allowance as 
indicated in paper mailed on 3/13/2006. 

11. Claims 6-7, 9 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 
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Conclusion 

12. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

13. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LUONG T. NGUYEN whose telephone number is (571) 272- 
7315. The examiner can normally be reached on 7:30AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, DAVID L. OMETZ can be reached on (571) 272-7593. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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